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COMPLETE SPECIFICATION. 

An Improved Method of and Apparatus lor Crushing and 
Comminuting Waste Metal or Wooden Articles, such as Tin 
Cans, Enamelled Metal Articles, Wooden Boxes and the like. 




I, Edwakd Charles Robert Marks, 
of 57 & 58, Lincoln's Inn. Fields, London, 
W.C. 2, a. British... subject, do hereby 
declare the nature of this invention 
5 (a communication from abroad by Hagnet- 
Werk G.ni.b.H. Eisenach Spezialfabrik 
fur Elektromaghet-Apparate, a limited 
liability stock company, organized under 
the laws of Germany, and located at 18, 
1 0 Ander Eischweide, in the City of Eise- 
nach, Germany), and in what manner the 
same is to be performed, to be particu- 
larly described and ascertained in and by 
the following statement: — 
1;") This invention has reference to a 
method and means for increasing the 
value and for the utilisation and treat- 
ment of that kind of metal or wooden 
waste material which is difficult to 
20 manage, viz. bulky articles, such as tin 
cans, sheet metal containers, and other 
metal articles, wooden boxes and the like, 
and in which the said metal articles are 
provided with an enamel or other 
2ft coating. 

The object of the invention is to reduce 
these articles to a uniformly mixed and 
comminuted marketable mass of high 
grade easily transportable scrap. 
30 Processes and apparatus' for crushing 
and disintegrating metal shavings,' chips 
and the like are air ea~dy -known. See 
for instance Specification Nos. 87-1 of 
1914 and 140.117. The present inven- 
35 tion is nrimarily distinguished therefrom 
bv this that it is applied to the large 
articles above referred to, by providing 
for the' preliminary or simultaneous 
deformation of such articles. 
4D The invention further provides for the 
craning off of adhering coatings. 

The invention intends to directly 
reduce the articles ' referred to to a kind 
of granular or small-piececl scrap.. which 
IPrice 1/-] 



has been cleaned from tbe coating, and is 46 
therefore in direct condition to go to 
the smelter. The method according to 
this invention may, however, be likewise 
employed for the treatment of tin cans 
or sheet metal preserve boxes with paper SU 
labels or the like pasted onto them, and 
which by the treatment according to this, 
invention are likewise freed from these 
kinds of coatings, yielding a compara- 
tively pure and therefore more easily »» 
marketable scrap which is in condition 
for direct treating in the smelting works. 

It is another object of this invention 
to combine the removal of the coatings 
from the metal parts under treatment ou 
with the simultaneous comminution of 
the latter, so as to make it possible to 
convert the waste material under treat- 
ment in a continuous process into the 
finished subdivided scrap of compara- on 
tively small volume of its own, and 
ready for the subsequent metallurgical 
treatment, and without the necessity of 
submitting the waste material to any 
kind of preliminary treatment or to any 70 
assorting or similar process. 

In view of these and other objects and 
advantages which will more clearly 
ab'pear from the following specification 
the invention substantially resides in the 7/> 
fact that' the articles to be treated are 
submitted to comminution by machinery 
combined with a considerable degree 
of deformation, and without previous 
assorting or disassembling. The com- 80 
minution is preferably" effected by means 
of a device in which a plurality of rotat- 
ing knives or cutting units cooperates 
with a plurality of stationary counter- 
knives or abutments, and in such 85 
a manner that the -material under 
treatment is bent, compressed pushed 
and rammed, 'fractured, split, torn,"- 
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scraped and cut up by the inter- 
engapng comminuting members Yn 
which, operation in the case of the treat- 
ment ot enamel-coated articles the 
enamel coating is for the most part 
detached and splinters off by itself from 
the metal articles, before the cutW 
if tte co ^^mutin S means is 
substantially started. 

The invention will be more fully 
described with reference to the accom- 
panying drawings, showing by way ™f 
exemplification two kinds of embodiment 
of tbe principles of this invention, with- 
sucb r7 ei 'i reStricti n nff the invention to 
SoL P £ ar ,^° des of embodiment 

- ? J* T ay of in ustration merelv 
fe™ * dr awangs Figure 1 shows a 
£ ^ apparatus of the kind referred to 
in siae view. 

Figure 2 shows the comminuting 

E I"?*. m ■ ver ^ al sectioaal ™- 

- i aX i? Wlth some P aits of the 
casing in elevation, the section through 
the funnel of the disintegrating appa * a . 
tus being on the line II- f I of Figure d 

unit ifT 6 3 ? orCting 
unit is shown in elevation, and on a 
somewhat enlarged scale. 

figure 3° is a cross section through one 

■*L\? armS °/ the Jmife-head, showing 
the manner pf mounting the knives 

• Figures 6 and 7- illustrate on a' more 
enlaced scale the knife-head operating 
m the. lower portion of the hopper iit 
fiTvir^f in sectional view^tne 
TK» 7" of ^iS^re 6 respectively 

de^tL^aratf 1 S6CtL ° f * 
sectiST 9 SW Said d6tail in horizontal 
Figure 10 illustrates another detail of 
the apparatus in sectional view throLh 
or ttt -°- Pl6d W i th the mechanism 
tt apVatuT 8 ^ " the of 

figure 13 is a vertical section thronirb 
a portion of the hopper of the apparatus 
for an illustration of tEe manner of 
mountmg the abutments or counter 
wt S m if? WaU of tte Hopper 

a moSi V" 8 Te i' tiCal seption sh ™i»* 
a modified form of construction of the 
comminuting device. 

Figure 15 is an elevation of part of the 

wSTfetb 011 ° f tU ? W ofconsiuc! 
tion after the removal of the upper por- 



tion corresponding to the line XV— XV 
oi iigure 14. 

F'gxire 16 shows this form of con- 
verter m 4- lts Iefl haud P° rti °* " a 
'ectW, f C £° U at risht an S' 1 « to the 
S °f- ri ? llro . l4 ' uu<1 hl its right 

with tK° n 'VA 6 Vimr hl ^cordance 
with, the arrow XI I of Figure 15 

Figure 17 illustrates :l detail 'in a 
Ltf I"'! 1031 8ection tJ »°"£>h the 
XVTT v4 e ?PP arat « s on the line 

J-ne form of construction of the 
apparatus, illustrated in Figures lr to tf 
comprises the disintegTating or torn 
minuting device proper 1 and the driviuo- 
means 2 both of which .ire mourned upon 
a common base 3. as appears particularly 
from iigures 1 and 2 The t- 
ing device as such contains tl e disinte- 

S^f^T , 4 and ^ -PPort ing ba% 
easing 5 which encloses the d Wvin^ 
mechanism and the coupling means for 
the operating part , oS t -]? e ^ C W In 

^ft^Trt 0 ' * WS i 2 " 8 " 1 " 5 the u -i' 
Miait o of the machine is verticallv 

mounted, preferably by mean , of 3 
and bvT nS n 7 r an - ged in ^e b aS e3 
poirion ot the supporting bn=p ti,„ 
body of the collar P Laring 8 '"prefer 
walT TV*™ 6 wi?h an inclined 

S outride eS 8 ? 68 .*^?^ the base to 
tne outside This inclined wall serves 
also as a delivery chute for tlw» belves 
nunuted material treS, and for 
purpose it is outwardly extended thvoS 
an opening 10 of the base. The up fer 

CrZdl^XefrS^r^ 

|»th^^ b ^TSnrea? 

shrinked ^SipS- rin^^j, • This 
vidprl „ 4 ° s d which is pro- 

vided with outer grooves or incis m,, 

S%!r nS ^ ^Vrwise and the 
»tuii> oi wiiicii are in nnrt r,i,i,-„ i 

the up- and dowh-ward m'Z^t 3 
knife head 32 to be described Therdnafter 
the grooves of the ring 93 or tl™"& ISO 
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inserted therein scrape off and remove 
the dirt deposited in the cavity of the 
knife head. 

The shaft 6 is actuated by a horizontal 
5 shaft 11, and hy means of the train of 
bevel gears 12, 13 of which the smaller 
gear wheel 12 is keyed to the shaft 11, 
while the larger bevel wheel 13 is. loosely 
and rotatabl'y mounted upon the lower 
■<) portion of the main shaft 6. With this 
end in view a sleeve or bush 14 is 
mounted between the bevel wheel 13 and 
corresponding part of the shaft. The 
operation of the shaft 6 by the; bevel 
15 wheel 13 is effected with the aid of a 
clutch coupling which comprises on the 
one hand two ribs 15 on the top of the 
gear wheel 13, and on the other hand, a 
clutch piece 16 rigidly-keyed to the shaft 
'-*-> G, and adapted to become engaged by 
means of two downwardly directed pro- 
jections 17 with the ribs 16. The clutch 
piece 16 is of very strong rugged con- 
struction, so as to be adapted to act as 
2.) a load for the shaft 6. By means of this 
weight the shaft 6 which may have an 
inch or more vertical play may be down- 
wardly depressed. 

The smaller gear wheel 12 (Figure 10) 
i* made integral with the part 18 of a 
clutch coupling 18, 19 the part 18 being 
keyed to the shaft 11 upon which the 
other coupling: member 19 is loosely 
mounted. The part ■ 19 forms the end " 
3-"> of a sleeve 47 rotatably mounted in the 
bearing- 48 (Figure 2) of the casing 2 and 
on the other end of which a fly' wheel 
20 is mounted provided with a rack 21. 
This circular rack 21 meshes with a gear 
4<i wheel on the shaft 22, and not shown 
in the drawings. The shaft 22 is jour- 
naled in the casing 2, and on its side 
opposite the gear wheel last mentioned 
said shaft 22 carries a large gear, wheel 
23 in mesh with a small gear wheel 24. 
This latter wheel 24 is mounted on the 
shaft of an electric motor engine 25 dis- 
posed in the bottom part of the casing 2, 
and furnishing the driving power for the 
50 comminuting- device. The motor eneine 
is provided in- the xisual manner with a 
controller 26 for starting purposes and 
for the interruption and the reversal of 
the rotary movement. The correspond- 
.15 inn- electric resistance is indicated at 27. 
The comminuting, and disintegrating 
means proper comprise essentially the 
hopper 28 with the relatively stationary 
knives or abutments 30, provided on the 
(i0 interior walls thereof, and the two knife 
heads 31 and 32 mounted upon the unper 
end of the shaft 6 which projects from 
below into the hopper 28. This hopper 
or funnel consists of two sections-, the 
0o upper funnel portion- 33 and the lower 



funnel section 34 of which the upper 
funnel portion 33 is rigidly connected by 
means of screws 35 to a supporting car- 
rier or cage 36 which is rigidly mounted 
by screws 37 on the base 5. The cage .70 
or support 36 is provided with lateral 
openings 38 (Figures 2 and 4), so as to 
afford convenient access to. the lower por- 
tion 34 of the hopper which projects from 
above into said supporting- carrier, and ' n 
to the members connected to the 'bottom 
of the portion 34'. This part 34 is, 
moreover, not rigidly connected to the 
upper hopper portion 33, nor to the base 
5 of the casing ; it is merely frictionally °0 
connected to these parts, the connection 
with the base 5 being effected by means 
of an annular body or an intermediate 
niece 72. The friction on the upper 
portion 33 of the hopper may be -regit- 8ft 
lated within certain limits by means of 
the screw bolts 39 which are passed 
through threaded holes of an upper flange 
of the lower funned section 34, and the 
upper ends of which bear against an in- f 0 
wardly projecting- rim of the upper 
funnel section 33. By turning the 
screws 39 more or less the friotronal 
engagement between the lower funnel 
section 34 and the parts bearing against JS 
the upper and lower portions thereof 
mav be increased,- or diminished. Of 
such screws 39 eight have been provided 
correspondingly distributed upon the 
periphery. By means of the loose .100 
arrangement of the lower funnel portion 
the effect is produced that, in. cas»e. mas- 
sive and solid pieces are contained in the 
material to be treated by the apparatus, 
the operating members of the apparatus .1 ; 0A 
are protected against being excessively 
strained or broken. Such pieces of 
material which are not directly com- 
minuted by the apparatus, are" usually 
left sticking in the lower portion of the 110 
hopper. Now, if proyisibn is made for 
this part to be rotatably shifted by ex- 
cessive straining in consequence of its 
frictional- engagement with the adjoin- 
ing portions of the apparatus, injuring 11.' 
or breaking of the portions of apparatus 
acted upon will in most cases be entirely 
obviated. 

In order to prevent the lower hopper 
portion -from being shifted by less 12( 
forcible strains, an additional safety 
means is provided, which is indicated as 
a whole at 40 in Figure 1 of the draw- 
ing and is illustrated in detail in Figures 
8 and 9. This safety member comprises 1-2 
two studs or bolts 41 which, by means 
of a screw threaded sleeve 42 are inserted 
in the wall of the supporting carrier 36. 
.With these studs 41 a' steel member 43 
is adapted- to become engaged which is ? § 
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secured 'Iby soiews to a rib portion 44 
outwardly projecting from the lower 
funnel portion- 34 The outer end of 
the steel member 43 i s blade shaped,- so 
that upon . excessive strain on the lo wer 
funnel portion 34 the pins 41 may fa 
clearly sheared or cut off. By this 

ZIT *h l r? T f ™» el Portion 3 ] 
10 b - ec ? m 1 es Cached so that it may be car- 
" ed by the knife head 31 and by 

the medium of the foreign body which 
has caused the disturbance, the saijpor 
rJ£j A ^ mf L onl I. s °mewhat brakingl v 

15 with A y I- 6 - Mctiona l engagenJLt 
Wltjl the adjoining portions of the 
apparatus. 

An additional safety means against the 
occurrence of breakage is combined with 
20 a .co^Plmg means 18, 19 above 
<!Q described (compare Figures 10 and 11) 

«£3 B C ° mp i li ^ ? ection 19 a si milar 
shearing stud 45 is inserted by the ' 
medium of a collar 29, the said stud 45 
2o w2fl™ en f a f' e P e \t ^ith a steel mem- 
inserted m the coupling member 
18 and. prodded with a cutting blade. 
ffLi aSe + a part i cularl 7 ™ggea or exces- 

St ^ nf? f ° rei ? n bod y ta PPens to 
exist m the comminuting apparatus or 
111 case any other disturbance should 
occur which is apt to arrest the driving 
means or said comminuting means' .the 
stud 45 will be cut off by "the blade of 
the steel member 46, unless .the lower 
M funnel portion 34 will yield in the man- 
ner above described, or unless the dis- 
turbance may be remedied in some other 
manner so that the driving engine 25 
is protected against excessive jars and 
40 blows. The pins or studs 41, 48 are 
preferably made from a special high 
grade steel such as silver steel which 
cannot readily be replaced by stronger 

45 wht\ nal on * he .P a ? of the operators! 
*5 which would seriously interfere "with the 
protecting action. 

fo. A +T, fllrth ! r mea ? S °? safe *y Protection 
tor the motor engme is presented by the 
arrangement of the fly-wheel 20 the 
momentum 0 f which must first be con! 
ZZf \l P arti ° ular e *<*™ -train, 

ESS \ a f BI Can affect the ™otor 
Besides, the fuses of the current con- 
ductors afford an additional means of 
S5 protection for the motor engine 

In the form of construction shown bv 
way of exemplification the hopper 28 
which ls formed of the two sections 33 
and 34 presents the shape of an inverted 
truncated cone. It may, however also 
assume, the shape of a polyangular trun- 

contfinTf amid - • Tt f ^PPer section Is 
contains four series of counter-knives or 
abutments, slantingly arranged on the 
65 inner wall of the hopper. Each of the 



four series of abutments starts from the 
upper edge of the hopper. The knives 
are arranged to projections 49 spaeedly 
arranged along substantially helical line's 

ner of fastening is more partieularly 
illustrated m Figure 13 of the drawing 
As appears from this figure, the knives 
oXl are caused to bear against the under- 
sides of the ribs 49. Thev are retained 7.1 
by screw bolts 50 the heads of which are 
•i^n co "' es Ponding recesses 51 of the 
ribs 49, while the lower ends of the 
screws o0 are engaged by bars 52 bearino- 
against the bottom sides of the knives 30 s « 
By means of set screws 53 accessible from ' 
the outside of the hopper the inner end* 
ot which are bearing against the outer 
edges of the knives 30, these knives mav 
? 3? wa . rdl y adjusted. The upper sides 
of the ribs 49 are inclined and as 'mooth 
as possible, so that tlie material thrown 

^ll + }°Z VeT not be retained or 

prevented from descending. For tlm 
purpose the heads of the bolts 50 are i)0 
countersunk m the, ribs 49. In ord«v to 
provide room for the fastening bolts" 50 
and the retaining bars -52 special pocket- 
like sockets 06 are provided below some 
of the ribs 49 as shown in Figure 2 in 97 
the corresponding portion of the wall of 

ftte J* ? ls ° WT**** from Figure 
- that the fastening of the knives 30 mav 
also be effected by means of head screws 
inserted from below into the ribs 49 and 100 
passing through the knives, the heads of" 
said screws being housed in the socket 
portions 56. 

™ T + ll0 , 1 b< ^ n sides of tlio ribs 49 in 
contradistiction to their upper side, or" 
sharply projecting towards the inside of 

Sereb nne ^ fr -° m the ™ lls thereof! 

p ^ d " cm f Tei >- Powerful abut- 
ments. These abutments, however .„ 
appears particularly from Fi sure 12 of . m 
the drawing, do not constitute continu '" 
ous hehcal lines in view of their beino- 
interrupted by recesses 54 Se f! 

under treatment from one of the helical , , - 
lines formed by the knives 30 to ti e 
svs em of knives next below the Vme 
TV,th the. same end in view, the 
of knives of the .lower section 34 of the 
funnel which are likewise helVrnllv 10,, 
arranged, do not constitute the rl r cf 
continuation of the groups „f kn l^Vf 
the upper section 33 of the hopper but 

tr?nsitL ar f P1Wided l,p ° n t«e pdn'ts of 
transition from one group of knives to 10* 
the other, through which ffaps the 
material under treatment ^ ^ 

It further appears from Fi«„re 12 thit 
each two diametrically opposite ribs 49 130 
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are provided -with, three knives each and 
combined to form continuous groups, 
while the two other oppositely opposed 
ribs 49 present each a group of two 
5 knives and an additional knife separ- 
ated therefrom by the gaps 54. In a 
similar manner the ribs 49 of the lower 
hopper section 34 are furnished with 
groups of two knives and with singly 
10 mounted knives. The helical lines 
formed by the ribs 49 of the lower section 
of the hopper do not form the direct con- 
tinuation of the helical lines formed by 
the ribs 49 of the upper hopper section, 
1 5 but they are preferably breaking lines or 
laterally shifted relatively thereto, so 
that the front portions of the relatively 
lower knives are disposed above the rear 
portions of the relatively upper knives 
20 so as to constitute larger gaps adapted to 
afford room for the passage of a portion 
of the articles to be comminuted or dis- 
integrated. In view of this fact the 
knives are made up of separate relatively 
25 short, lengths, which are subsequently 
assembled. The several single pieces 
mav consist of flnt steel plates which are 
fastened to the correspondingly broken 
faces of the ribs or abutments. The 
30 cutting edges proper of the knives repre- 
sent parts of ellipses. 

In order to arrive at an easy accessi- 
bility of the hopper 28 from the outside 
for the purpose of readily removing 
35 foreign bodies, the side wall of the 
hopper is provided with a closing member 
or a cover 57 (Figures 1 and 17) and 
being constituted bv a sectional portion 
of the hopper wall, provided with a 
40 handle -58. The lower edge possesses a 
recess 59, adapted for engagement with 
the correspondingly sharpened edge of 
the corresponding portion of the hopper 
widl. The locking of the closing mem- 
45 her 57 in this position is effected by a 
bolt 60 detachably inserted in corre- 
sponding apertures of the closing mem- 
ber 57 and in two. eyes 86 projecting from 
the hopper wall and-Jtiearing. against the 
50 upper end of the closing-onember. 

The. inner edges of the knives 30. of the 
hopper or funnel 28 are jxibstantiallv 
arranged upon the . outside of a cone -with 
downwardly directed, apex. TJpon the 
55 same cone surface are arranged the cut- 
ting edges of the. rotating knives SO" of 
the knife head 31. The formation of this 
knife head ©r cutting unit is shown, 
more clearly in Figures 2 and 3 of the 
60 drawings. . The head comprises a hub 
portion 61 which is rigidly, connected to 
the shaft 6 by means of a wedge or key 
62 extending the entire length of . the 
cutting unit. "Thfi hub portion 61 forms 
65 a common integral piece'-of casting with 



the three arms 63, 64 and .65. carrying 
the knives 30*. These arms are of 
different lengths, the arm 65 being the _ 
longest. Then follows, seen in the 
direction of the rotation of the knife < 
head, the aria 64 of medium length and 
thereupon the shortest arm 63. The 
knives 30* do not exactly coincide with 
the generatices of the cone surfaces in tmp 
which they are arranged, but with their ' •' 
lower ends the. cutting edges are situated 
somewhat back of the cone generatrices 
passing through their upper ends, and 
as seen in the direction of rotation of 
the knife head. In consequence thereof ° () 
the action of the knives upon the 
material under .treatment produces a 
backward-pressure component having the 
tendency to lift the knife head. The . 
action of this component, is opposed by 85 
the weight of the knife head and of its 
shaft 6, and before all, by the weight 
of the particularly heavy coupling mem- 
ber 16 secured to .the lower portion of ' 
the shaft 6. If in the case of very J0 
■resisting foreign bodies being introduced 
into the machine -the pressure upon the 
knife head 31 becomes too large its ver- 
tical components will gain the ascen- 
dency over the action of the weights JS 
mentioned, .so that the knife head is 
automatically raised, and the knives 
become adapted to yield to the particular 
foreign bodies. The possibility of rais- 
ing the knife head, therefore, constitutes 100 
an additional safeguard against 
breakage. 

The fastening of the knives 63, .64 and 
65 to their respective arms is effected by 
means of screws. If the . screws were 105 
threaded into the steel casting of the 
arms of the.lcn.ife head, they could only 
be removed therefrom by a drilling 
operation, after the heads of the screws 
have been worn out. It is therefore 1 HI 
preferable to employ nut screws. The 
nuts of such screws, however, must be 
protected, and the heads of the screw 
bolts must be strong enough to retain the 
knives. Figure 3 a illustrates the forma- 1 15 
tion and arrangement of the nut screws 
the shafts of which are indicated at 88, 
In order to be able to tiorhten or loosen 
the nuts 89, the heads 90 of the screws 
" 88 are provided with a slot 91, so that 120 
they may be held tight with the screw 
driver. The nuts are disposed in sockets 
92 provided upon the rear side of the 
knife arms, whereby they are protected. 
The heads 90 of the screws are counter- 125 
sunk in cylindrical sockets of the 
knives 30*. 

Below the knife, head 31 another knife 
head 3.2 is mounted upon the shaft 6 the 
details of the construction' of which are j 30 
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clearly shown in Figures 6 and 7 The 
™<*ion of the head 32 with the shaft 
" ? an tei by - means of the key or 

f™! + Ch S** d °™™rdly correspond! 

6 f e *M-' V esid ™> the movement 
still fiirther insured by the fact that the 

'0 numwt h ? means of a 

number of for instance four, ridges or 

wedges projecting from its bottom sur- 
face engages with grooves 66 provided 
upon the top side of the lower knife head 
l-S ■ md of hl ^J resisting con- 

v£f 10 E ^ n t Ce l Sa . 17 ' because tie lower 
knife head which is particularly heavilv 
stramed would not be sufficiently secured 
m position by a mere connection by kevs 
or wedges with the comparatively short 
2U piece of shafting which it surrounds 
particularly in view of the fact that also 
the hub portion of the head 32 is of 
rather short length, so as to make the 
ever arm upon which the reaction pres- 

=t r V f n tlle k ^t e beads is operating, sub- 
stantially not longer than is absolutely 
necessary. The lower knife head is con 
struc ed similar to the usual cutter heads 

«m A ■ "Zf 8 67 of this inife head have 
30 their cutting edges arranged on a cyK™ 
drioal surface. The knives are inserted 
m grooves 68 which are arranged adia- 
tently to projections 69 which serve as 
abutments for the knives. The lower 

with a projecting rim 70 fitted in bell- 
like fashion over the upper end of the 

rin ff ar 93 bearmS 8 ^ the crim Pi*S 
40 The knives of the lower knife head 3" 
cooperate with a row of knives 71 
(Figures 4 and 5) engaging a recessed 
portion of an annulus 72 which is dis- 
nosed between the bottom end of the 
45 lower hopper section 34 and the upper 
rim portion 5 tt of the base 5 of the easin- 
1 he circular row of knives 71 is provided 
at rts inner wall with abutments or 
counter-kmves 71" the edges of which 
ou constitute steeo helical lines, so that 
thev form angles with the cutting edges 
of the rotating knives 67. 

The lower hopper or funnel-section 34 
55 t°T . ct ! M *j* 1 »te ^ integral annular 
55 body, but in the construction shown it 

l S *A?n V ° Se i °i fffur actors, formed by 
+W es ** ndm S separating joints, so 
m,f+^ 6 said member 34 may be taken 
fiO Sfi ih ™*S h tie openings 38 of the cage 
M> 36, whenever required, without it bein^ 
necessary to detach the. upper section of 
the hoimer. Also the annulus 72 mav 
be nradeto- consist of four sections in a 
similar manner. 
65 In order to secure the annulus 72 



against rotation, it is provided with two 
special stays or supporting and stiffening 
members 73, adapted to bear against the 

W er- m V? ge 3 K Eacb ° f the said 
bodies ,3 abuts with one of its ends 70 
agamst a rib 74 inwardly projecting from 
the cage, while the other end is engaged 

2 1 » t t 6 anM ¥ 72 - This member 
?n ni£ r\ 6 1S * m f d ? 0f ha ^ened steel, 75 
in older to protect the annulus 72 itself 

tfe ai stavs nJ 7-r eS tT the en *agemen t of 
e bTa J s • Ihese members 73 as 

E.^. fi ^"' e ± lave a cranked 
portion for the purpose of being able to 80 
more securely calculate and observe the 

,Z l to\ an n- rllpt i U ' inj C ^ or resist! 
anfe t0 buckling of such bodies 73 

fonows° P Tf ati f 0n ° f th f e P ar t S is as 
S ^ f ?r exam P le . ly the pene- 85 
Wn nf?£ f ^Fi bodies between the 
Ind thnl % L Ti fe tead 32 on tbe °» e land 

other \«L +1 te r ° W ° f knives 71 ^ ^e 
otnei hand the compressing strain be- 
tween the parts referred to 'becomes exces SO 
sive either one of the two stays oi sup- 
porting bodies 73 will be lractu??d 
according to the direction of rotation of 

}r,t }ie \^E' ^ ***** mea„rthe 
stiam is relieved from the machine. The 9<> 
occurring disturbance, and the subse 
quent relieving of the strain may be 
watched by the operator manipulating 
the apparatus by means of an ampere- 
meter which is preferably included Tn ion 
the circuit of the eleetro-motoroperatin^ 
the apparatus. The same urocele may 
be ^employed with regard "to thoseX* 
hirbances causing the oneration of the 
hfZ 7 u SV1C f a #amst rupture which have lOs 
fhenf n ^ e p d fi e T lb , ed - Tte operator will 105 
reversing il f^ 6 ^ ^tler, "pon 
reveising the motor engine, the machine 
does not get loose from* the foreig Xody 
hy itself; or he will have to stop the i.r, 

rfeurb^nc: 0 ^Vt:?^ 
trouble in the lioppS -l/L^ov^ 
eome the disturbance either fron^ahove 

foreiL OP bo n r. mg - t\ Cl0SUVe 67 - If ^ 115 
toreign body which causes the disturb- 
ance ls contained in the refinig or 
finishing comminution member, fofm^d 
b7 the lower knife head 32 and ™he 
annular row of knives 71. the operator JOf 

P 0S \ +he P articuIar portionof the 
apparatus^by the taking apart of the 
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minution members. ' This part of the 
device as in the construction previously 
referred to comprises a knife-head 32" 
the cutting means of which, however, 

5 comprise lour groups of substantially 
wedge-shaped knives 76 annularly dis- 
posed one above the other, and distributed 
over the periphery of the knife head with 
irregular spaces between each other. 

I 'i The knives 76 which are carried along 
with the rotating knife head become 
engaged with relatively stationary knives 
77 which are correspondingly fashioned, 
and which project inwards from an 

I H aimulu8 72 tt surrounding the knife head 
32 n in such a manner that the knives 77 
are engaged with the interstices between 
the superposed rows of the knives 76, and 
inversely. The peripheral distances be- 

2^1 tween the knives of the rotating as well 
as between those of the relatively 
stationary groups of knives are so 
arranged and distributed that between 
the knives of the two groups gaps are 

25 formed in certain stages of the rotation 
of the knife head 32 ft into which the 
material contained in the lower portion 
of the hopper 28", and which has under- 
gone a preliminary comminution by the 

30 knife head 31" within the latter is 
adapted to become lodged, even if such 
pieces should be of larger size, so that 
thev are sure to be caught by the knives 
76/77. _ 

35 The annulus 72" which, in this modi- 
fied construction, is integral with the 
knives 77 is likewise subdivided into four 
sectors in this construction, which sectors 
are, however, displaceable in the radial 

•1" direction. Each of the sectors, as par- 
ticularly appears from Figure 15, is 
guided along the inner side surfaces of 
four projections 79 extending upwards 
from the casing or base 5 and secured to 

45 the base 5 by screws 79". Each of the 
sectors is forced inwards by springs 80 
the inner ends of which are bearing upon 
the sector, and the outer ends of which 
bear upon the cross head 81 which is 

50 secured to the projections 79 by means 
of screws 82. By" means of a bar 83 
mounted on the cross head 81, and the 
head portion 84 o£ which is adapted to 
• engage a recess 85 of the particular 

55 sector of the annulus 72 a the inward 
movement of the particular sector 
is limited. The amount of this 
movement may be adjusted by a screw 
nut 86 mounted on" the bar 83. In the 

60 outward direction the sector is adapted 
to yield by the compression of the springs 
80. The" entire combination' constitutes 
an elastic,' resilient system of counter- 
knives which is. adapted to yield upon the 



entering of excessively resisting pieces 65 
of material' into the refining or final -com- 
minuting portion, so as to thereby enable 
the passing of such pieces through the 
refining or' subsequent comminuting de- 
vice with the exclusion of ruptures. 7d 

In other respects the form of construc- 
tion of the modification, shown in Figures 
14 to 16 is substantially the same as the 
construction described with reference to • 
the figures of the drawings previously 75 
referred to, so that a more detailed der 
scription is not necessary. It may, how- 
ever, be mentioned that in the modifica- 
tion of Figures 14 to 16 there is no sepa--- 
rate ' intermediate member between the 80 
hopper and the frame of the apparatus, 
as described with reference to the -cage 
36 of the construction above describe*!, 
and that the hopper or funnel of the ' '-' 
apparatus does not need to be subdivides! -85 
into two separate sections. Also, the 
possibility of the self-actingly occurring 
lifting of the shaft of the. knifed heads 
upon excessive strain, has been dispensed 
with in the modified construction, inas- 
much as the engagement of the knives of 
the lower knife-head does not admit of 
such movement. In accordance there- 
with the driving of the apparatus by the 
shaft 11" may be effected by means of' the 
bevel gear wheels 12 a and 13°" ' without 
the- insertion of the clutch coupling 15, 
16 or the like, provided in the form of 
-construction previously described. - 

The mode of operation of the entire 
: apparatus is substantially as follows : If 
it is, for instance, desired to have the 
machine operate on enameled articles, 
such as pots, pails and other smaller or 
larger vessels, the material to be treated 
without any previous disassembling is 1"" 
thrown from above in whole pieces into 
the funnel 28, where the smaller pieces 
are immediately caught between the re-- - 
volving knives 30 tt and the stationary 
knives 30. The material is compressed, HO 
bent, cracked, twisted, and wrung by the 
cooperation- of the arms of the rotating 
knife head 31 with the stationary knives 
30 mounted on the ribs 49 of the "hopper 
28, and is finally cut up more or less 115 
between the knives 30 and 30". ' Besides, 
by the action of the knives 30 a the coat- 
ing still- adhering to the metal- pieces is .'. 
scraped off. This is particularly true ot 
tough coatings, such as paper "palsted '20 
thereto, while enamel coatings have 
already been substantially broken and 
split off during the deformation preced- . 
ihg the comminution proper. The split- 
off -'enamel drizzles down as "a kind, of 125 
- lopse', sand-like mass between the- more 
-pi- less -disintegrated pieces. ef= metal 'arid 
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9^\7i 0f ^ «$P««t™> along the chute 
9 m advance of the comminuted pieces nf 
metal obtamed in the latter stag^ of the 
process. In view of the fact that the 

Srlfh r ai X ed l00 - se from tte metal 

ine larger articles which cannot 
directly lodge themselves between the cut- 
ting edges of the knives 30" and the wa 1 
lo for^^f fi - rst - Dass int0 the cavity 
b V he F^ 1 ed ^ es °* *te knife 
fh^ll' 6 Af n i 65 and h y a Portion of 

as appears from Figure 2, substantially 

20 cated cone the axis of which is however 

knife head 31 This excentric arrange- 
ment assists the catching of the articles 

25 oneXL 116 ^ e-arms on the 

25 one hand, and the abutments formed by 
the stationary knives 30 and their sup- 
porting ribs 49 on the other hand. Even 
InJrf ^les wb ic h **** Mi be taken 
30 be^W. , aas £ rted on that account, will 
30 be liable to become stuck to the ribs 49 
after some time during the course of 
W t 1 ™^ around caused by the knife 
W rt* , Tte y are n th - e * mostly caught 
« nf+i be , w ? d ^e shaped upper end portion 
35 of the knives 30 a , and are run up upon 
the knives and carried along thereby 
which operation is combined with a 
vigorous deformation by compression, 
bending, wringing and squeezing. This 
40 stage is followed by the comminutin- 
and disintegrating process proper pro- 
»»Tw J . co °P el 'ation of the knives 30 

fhTi^t ' ■ l S P ro , cedure ^ continued in 
tie interior of the lower section 34 of the 
45 hopper, ^ where, moreover, the main action 
is the further cutting up of the larger 
paits of material and the further de- 
formation of the smaller parts which are 
*n ^ ll StlU P rovlded with their enamel 
50 or other coatings. Into the subsequent 
or finishing comminuting means encom- 
passing the knife head 32 the pieces of 
material are already delivered in a con- 

« « iT* J n w }°£ tiey haTe ,lbeea sulbstan- 
55 tiaUy freed from their coatings. This 
part of the device completes the com- 
minution of the working material which 
is then discharged from the apparatus bv 
fin ,n nS delivered onto the chute 9 and 
60 allowed to run off therefrom. It has now 
assumed the form of a mass that can be 
readily shoveled or run into containers 
and which for the most part consists of 
-flat pieces of small size, so that the re- 



sulting mass occupies comparatively but 65 
little volume, and can be conveniently 
handled and shipped. The individual 
fragments of the mass, in case the raw 
material consists of ordinary enameled 
articles, hardly present anv oxidised sur- 70 
laces, because the splintering of enamel 
leaves a substantially unoxidised surface 
Ihe mass obtained therefore constitutes 
a, high-grade kind of scrap. In the 
treatment of preserve tin cans with labels 
or the. like pasted thereon the coatinjra 
ar e mostly , scraped off by the knives of 
the apparatus. This action is assisted 
by the simultaneous comminution which 
also destroys the continuity of the paper 80 
coats which, as a rule, do' not adhere on 
their entire surface to the sheet metal 
material, so as to facilitate the detach- 
ing of such paper coats or the like. 

It should also be pointed out that non- 85 
metallic articles may likewise be success- 
fully handled in the apparatus described. 
Ihus for instance, in plants using wood 
T^i* * a A. a fuel tie necessity presents 
itself ot adding coarser chopped wood co 90 
the wood saw dust for the purpose of 
improving the combustion. With this 
end m view in plants of this kind special 
sawing moulding and similar machines 
have already been installed for the wo- " - • o= 
mg of waste wood for the purpose of 
arriving at the desired degree of com- 
minution. These machines are, how- 
ever, unsuitable for the treatment of 
bos-wood, such for example, of old used lnn 
tea Iboxes and similar wooden articles 
containing nails, screws, iron bands 
other metal parts, in view of the fact t .at 
the rapidly rotating comminuting means 
upon impinging against the metal p rts lu5 
produce sparks which are a frecfuent 
source of fires in the easily inflammable 
material. Furthermore - these machines 
call for an amount of power out of pro- 
portion to the caloric value of the disin- nr> 
tegrated wood obtained. By the employ- 
ment of the machine according to this 
invention, the operation of which re- 
quires but very little driving power, the 
danger of inflammation is avoided, inas- 115 
much as with this machine the action of 
the comparatively slowly moving com- 
minuting members does not result in the 
formation of sparks, even when imping- 
ing against hard articles: The number i 2n 
ot rotations of the knife shaft in the 
machine described, when working on 
metal articles, for instance metal chips 
and enameled utensils, amounts to about 
o0 revolutions a minute, while when 125 
working with wooden articles the number 
of revolutions may be somewhat higher. 
In case of foreign bodies, such as screw 
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bolts or other comparatively strong 
metal parts being fed -to -the apparatus 
along with the working material proper, 
and which cannot be directly com- 
5 minuted, or in case the apparatus is 
otherwise excessively strained,- for in- 
stance by excessive admission of fresh 
working material, the various safety 
means against rupture above described 
10 efficiently prevent the breaking, fractur- 
ing or injuring of valuable parts of the 
machine, which cannot be readily 
replaced. 

The apparatus in such cases in the first 
15 place tries to overcome the resistance. 
In order to prevent excessive increase of 
current for the driving engine in such 
cases, which would result in the imme- 
diate blowing of the safety fuses, the fly 
20 Tjheel 20 is provided the momentum of 
• which, is in the first place consumed iby 
the resistance presented, before the in- 
crease of load will become operative in 
the driving engine itself. If the resist- 
25 <an.ce is not overcome by the comminut- 
ing members of the apparatus, and in 
case the trouble is not remedied even by 
the then eventually occurring automatic 

Jilting of the knife shaft 6, • one of the 
tearing or cutting-off safety means will 
■ tie actuated according to the point, where! 
the impediment exists. If the impedi- 
ment exists in the upper section 33 of the 
hopper, the safety means constituting- the 
35 coupling device 18, 19 and described in 
detail with reference to Figures 10 and 
] I. will be operated, the stud 45 being 
s^yered off upon the occurrence of exces- 
sive resistance by the cutting edge of the 
,40 s^oj) 46. The comminuting apparatus is 
thereby arrested, and the operator may 
ascertain the- cause of the_ disturbance, 
and may remove the foreign body, if 
necessary after removing the closure 57, 
45 from the hopper. After the stud- 45 has 
been again advanced within reach of the 
projecting portion of the stop 46, the 
apparatus, may be again operated. In a 
similar, manner the safety devices 40 and 
50 73 are actuated whenever an impediment, 
exists in the lower hopper section. 34 or 
in the finishing or supplementary com- 
minuting device 32,. 71. , 

With the modified form of eonstruc- 
55 tion represented in Figures 14 to 16; in 
case foreign bodies . should get. into the 
supplementary or finishing, comminuting, 
members, the particular segments of the 
annulus. containing- the - relatively- 
80 stationary knives 77 are adapted to yield 
and to be outwardly shifted contrary to 
the. pressure of the springs. 80, thereby 
taking the strain off from the apparatus. 
Having now particularly described, and 



ascertained the nature of my said inven- 65 
tion and in what manner the same is 
to be performed, I declare that what I 
claim is: — 

1. The method of converting wooden or 
metal articles provided with coatings of '0 
different nature, particularly with enamel 

or the like into a substantially pure scrap 
adapted for direct metallurgical treat- 
ment, and occupying comparatively, 
little volume of its own, and particularly 75 
distinguished by the fact that the- said 
articles are comminuted by machinery 
and with preceding or simultaneous 
strong deformation in- a single operating 
process. 80 

2. The method set forth in the -first 
claim, and particularly distinguished by. 
the fact' that the comminution of- the 
enameled or equivalent metal articles is' 
effected without previous assorting or dis* °" 
connecting of the same. 

3. Method; as set forth in Claims 1 and 
2, and characterised by effecting- the. 
treatment by a series of pressing-, bend 1 
ing, tearing, wringing, scraping, and "° 
cutting steps combined with each other. 

4. Method, as set- forth in Claim 1, 2 
or 3, and characterised' by the fact that 
the comminuting members are caused to 
move along portions of the material to 95 
be comminuted for the purpose of- 
scraping off any adhering coating. 

5. Method' as claimed in Claim 3, and 
particularly adapted also for cutting up 
box wood, distinguished by the treatment ' 
of the material to be operated upon by a 
cutting device the cutting members of 
which comprise a plurality of rotary 
knives, arranged at an angle to the axis 

of rotation, and adapted to cooperate 105 
with likewise' angularly arranged 
counter-knives. 

6: Method according to any of the pre- 
ceding claims, and characterised by the - 
fact that the treatment is effected in the 1 ^ u 
interior of a casing possessing the shape 
of an inverted cone or of an inverted 
polygonal pyramid, and in the interior of 
which part of the comminuting- means are 
caused to rotate upon a cone surface of 1 1 • 
corresponding shape. 

7. Apparatus capable of treating 
wooden or coated metal articles by the 
method, claimed in any of the preceding 
claims and containing a plurality of 121 
knives rotatably disposed in a conical 
casing- and adapted to cooperate with 
counter-knives arranged at the inner 
wall of said' casing, and further charac- 
terised by the fact that the rotating 12 
Imives are of different length. 

8. Apparatus as. set- forth in the 7th 
claim, and, further distinguished by. the 
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fact that the lengths of the knives are 

SSrw/n tte P«?Ptery of the 

dfrpnfi^ V T\ 6 - n seen in the normal 
dnection of rotation, and in such a 

5 manner: that the shorter Wes in 

advance of- the longer knives in thTratat* 

strain from the .longer knives. 
10 s Ap P ara l u .V s claimed in Claim 7 

f n, i 8 ln which the counter-knives are 

of each ™3fV mann6r that that end 
?™t j£ P«beydnr counter-knife which 
upon the rotation of the knife head is 
first reached by the said rotating knive* 
?n " A ted aboVR its ° tller end 
IU. Apparatus according to Claim 9 

?h a t P t^ tlCUla ^ V the^aet 

that the counter knives constitute several 
"0 ^*^^iich the several Wes 

constituting the particular group are 
arranged in helical lines extend fl^ 
the inside of the casing of the a PP lratu S ° 
11. Apparatus according to Claim in 

25 Ire Zr & ™fTT? * y tie * act ^ gaps 
*«> are provided between several knives of 

the groups of counter-knives. 

1~. Apparatus according to Claim ] 1 

and characterised by the* fact S the 

gaps o± oppositely arranged groups or 
■ 0 counter-knives are disposed so as to 

break joints or to alternate' with "each 

13. Apparatus according to anv of 
85 StZ S 9 t0 l?' and Po-eBainff a bipar- 
and S ^^PP^ «ad Wr sections, 
?w j.?"^ characterised b v the fact 
that the hdicaJ or slanting lines forS 
by the knife ribs of the lower section of 
the hopper are sidewise shifted or breal 
40 "iS joints relatively to the helical or" 
sWmg lines formed by the knife r ibs 
of the upper hopper section. ' 3 
m • " -^PP aratus according to anv nf 

to^i A Z P £ XatX l\* S ° la , imed in bairns 7 
ftirtW ? ro * at Pg If nife head, and 

edces of Anfir * A 6 °P eratl ng cutting 

to i «- A PP ara * us . as claimed in Claims 7 
ract tnat the inner wa1T« «f «. 

topper, enclose an upwardly 'enlarged 



S^efhertit'n:' 6 ^ ^ ada * ted 

to 1 'l'R A " PP - a r tuS as . clai ™ed in Claims 7 

T lth rotat ing knife head and ' 
2tt terised V the fact At the 70 

matSllv ft?/™* ada P ted to be au *o- 
H \ k fted tocher with their 

^^and*^-*"?' f S forti in Claim 75 
if, and particularly distinguished bv a 

shf ff 0 f^sr d — 

anSu|^^^iLM " 
the loading weight is constituted bv a 

S°nTfe° h a afft Utcl1 , connecting" 
* 0 An™ ! , a dr 1 lvin ? shaft therefor! 
19 nndfr, I -\ aS ° laimed in Claim 7 to *86 
W of S'* 11 a . stationary combina- 
tion of Impes ls disposed in a fun™! 

separating line, and of Zhioh ?? tendln S 
section is rigidlv co^necSt Z gg£ 

^^h^aS^&act^aT S' 
friction between the W er SrW of tt 
funnel or hopper and thafri 0 {f 
apparatus may be regulated f * he 

oh^pS?^*? 8 a ff rding to Claim 21 105 

mem.! nf „ me _?* til e apparatus bv HA 
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rotating movement of a member project- 
ing from the wall of the lower hopper or 
funnel section, the said stop being nor- 
mally adapted to prevent the rotation of 

5 the lower hopper section, while upon 
excessive straining of the apparatus the 
said stop is adapted to be broken or 
severed, so as to release the lower funnel 
or hopper section. 
10 26. Apparatus according to Claim' 25, 
and further characterised by the fact that 
the stop comprises a member of particu- 
larly tough, high-grade material and 
exchangeably secured on the frame of the 

15 apparatus and ordinarily not accessible 
to the operator, and adapted to cooperate 
with a cutting blade secured to the lower 
hopper or funnel ^ection. 

27. Apparatus as claimed in Claims 7 
20 to 26 and further characterised by the 

fact that the coupling of a driving shaft 
for a knife head with the operating shaft 
of a driving motor engine is effected by 
means of an exchangeable operating pin 
25 or the like, partaking in the rotation of 
the shaft, and adapted to become engaged 
with the severing edge of a stop or the 
like connected to the other shaft. 

28. Apparatus as claimed in Claims 7 
30 to 27, with an additional knife head 

mounted below a main knife head rotat- 
ablv secured in a funnel hopper or the 
like, the said additional knife head being 
secured to the shaft of the other knife 

JIS head and adapted to rotate in a substan- 
tially cylindrical annulus or the like, 
providedwith counter-knives, and further 
characterised by the fact that the annular 
body is rotatably disposed intermediate 

40 the" frame of the apparatus and the 
funnel body surrounding the main loiif e 
head, while in the normal operation of 
the apparatus the bodily rotation of said 
annular body is prevented by exchange- 

45 able stays or the like engageable on the 
one hand with the annular body and on 
. the other hand with the frame of the 
apparatus. 

29. Apparatus according to Claim 28, 
50 and particularly distinguished by such a 

construction and arrangement of the stays 
or supporting bodies intermediate the 
annular body and the frame that upon 
the operation of the apparatus said stays 
; -)5 are subject to a bending and cracking 
strain in one or the other direction. 

30. Apparatus as claimed in Claims 7 
to 29, with knife heads rotatably 
arranged in a hopper, casing or the like, 

60 and stationary counter-knives on the wall 
of said casing or hopper, and further 
characterised by the fact that the counter- 
knives are exchangeably secured upon 
ribs or the like inwardly projecting from 



the wall of the casing or hopper and 65 
integral therewith. . 

31. Apparatus according to Olaim ou, 
and characterised by the fact that the 
mounting of the knives is effected by 
forcing them against the undersides of '0 
the ribs, and by means of screw bolts or 
the like passing through the ribs and 
the knives, and adapted to be counter- 
sunk in the upper' sides of the ribs. 

32. Apparatus according to Claims. 30 <■> 
and 31 , and characterised by the arrange- 
ment of set screws inserted from the out- 
side of the hopper into the wall of the 
same, and engageable by their inner ends 
with the outer edges of the knives. 80 

33 Apparatus according to any of 
Claims 30, 31 or 32, and further charac- 
terised by the fact that the upper sides 
of the ribs form an obtuse angle with 
the wall of the hopper, while the lower 85 
sides of the ribs form an acute angle 
with the wall of the hopper, the said 
upper sides of the ribs forming substan- 
tially a continuation of the wall of the 
hopper, so as not to present any impedi- 90 
ment to the material under treatment. 

34. Apparatus according to any of 
Claims 30 to 33, and further charac- 
terised by the fact that some of the ribs 
are provided with adjacently disposed 95 
cupped or recessed portions of the wall 
of the hopper below said ribs, and adapted 
to afford a seating for the fastening 
screws of the knives. 

35. Apparatus as claimed in Claims 7 100 
to 34, with knife head rotatably z. 
arranged in a funnel, casing, hopper or 
the like, and characterised by the fact 
that a portion of the wall of said hopper 
or casing may be removed, or detached. 105 

36. Apparatus according to Claim 35, 
and characterised by the fact that one 
end of the removable portion of the casing 
with its undercut edge engages behind 
the correspondingly shaped edge of the 110 
corresponding aperture of the hopper or 
casing, while the position of the detach- 
able portion at its upper end relatively 
to the funnel, hopper or casing is secured 
by a removable stud, rivet, bolt or the 115 
like. . 

37. Apparatus as claimed in Claims 7 
to 36, with upper and lower knife heads* 
mounted upon a common shaft, and 
characterised by the fact that the lower 3 20 
knife head comprises a plurality of annu- 
larly disposed sets of wedge-shaped 
knives, adapted to cooperate with corre- 
spondingly arranged counter-knives of an 
annular body surrounding the lower 125 
knife head. 

38. Apparatus according to Claim 37, 
and further characterised by the fact 
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5 rt£ P ""JP^ded-between the. knives 
oi the several groups of kmves, the gans 
of the superimposed- groups Q f knives 
being ■ so arranged and. combined as to 
constitute cflmplfenlentury larger-sized 
gaps adapted for, the lodging and 
entrance of the <,bjprt B =to <he oe^&utedV 
d9. Apparatus- aeeording to Claims 37 



tact that the annular body surrounding 
the Wr kmfe head is subdivided iZa 

Zili:^' dlsposed in «* ouu-Ja 

Dated. this ITth day of July 1994 
MAUKS & CLERK. 
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